Background {#Sec1}
==========

High-risk behaviors are the factors that increase the probability of adverse health outcomes include communicable and non-communicable diseases \[[@CR1]\]. These behaviors mainly include tobacco and hookah smoking, alcohol drinking, drug abuse, sexual contact, gambling, which impose many risks on the health systems \[[@CR2]\]. Due to the growing trend of such behaviors, they are being continuously monitored by health organizations \[[@CR3], [@CR4]\].

Tobacco use is one of the major determinants of increasing in burden of diseases in the world, especially chronic diseases including cardiovascular diseases, respiratory diseases, cancers, and strokes. Out of 1.1 billion smokers in the world, 80% live in low- and middle-income countries. According to available statistics, 11.9% of Iranian people aged over 15 years are smokers \[[@CR5], [@CR6]\]. In recent years, hookah smoking has experienced a significant rise in Iran and other Eastern Mediterranean Region countries \[[@CR7], [@CR8]\], with a prevalence rate of 11.3% in Iran and about 24% worldwide \[[@CR6]\]. Consumption of illicit substances such as narcotics, psychotropic substances, and supplements is a major problem, and interest in using such substances is still increasing in many communities. Accordingly, 2.3 million addicts live in the Middle East, the Near East, and Southwest Asia. The prevalence rate of drug use has been estimated to be 2.4% in Iran \[[@CR9]--[@CR11]\]. Alcohol consumption, as another risk behavior, is associated with adverse outcomes such as addiction, depression, suicide, interpersonal problems with family and friends, driving-related injuries or death, which may negatively influence the economy of the family and society \[[@CR12]\]. The estimated prevalence rate of alcohol consumption is less than 1% in Iran. The global prevalence rate of alcohol consumption disorders among adults has been estimated to range from 0 to 16% \[[@CR13]\]. Any unprotected sex may cause many diseases such as HIV/AIDS, hepatitis, syphilis, gonorrhea, and other STDs transmitted by sexual contact \[[@CR14]\]. According to a global survey, 35% of women experienced a type of physical or sexual violence \[[@CR13], [@CR15]\]. Another risk behavior is gambling that, nowadays, due to the development of Internet technologies, impose a huge burden on people, communities, and therefore has been announced as a public health concern \[[@CR16]\] which cause serious health problems such as addiction and depression \[[@CR17]\].

Women, especially in reproductive ages, are one of the vulnerable groups in the communities may be influenced by high risk behaviors. They have delicate and complex system in the body that require to take steps to protect them against communicable and non-communicable diseases and injury, and prevent health problems. High risk behaviors in women have been presented as a key mechanism for the general deterioration of health status which directly effects on family, children and finally on development of the countries. Accordingly, Women's reproductive age health are high priorities for health provider agencies \[[@CR18], [@CR19]\].

Examining literature show that number of studies on prevalence of risk behaviors in women of Alborz is limited. Only information on smoking and hookah is available for women of Alborz. These studies show that prevalence of smoking and hookah in Alborz province is 13.2 and 0.3%, respectively \[[@CR20]\]. Unfortunately, no study reported prevalence of alcohol drinking, drug abuse, sexual contact, gambling in women of Alborz province. This lack of information arise from cultural and religious limitations of Iranian community make researchers not to investigate these sensitive issues. In fact, Iranian people would not like to answer to private questions, and usually they give a wrong answer. Moreover, Alborz province is the latest one established province in 2011, which until before the establishment, was a part of Tehran province, capital of Iran.

Despite availability of knowledge on the prevalence of risk behaviors in Iranian women, the validity of these statistics is questionable. Generally, due to potential consequences such as shame and wickedness, rejection of society, fear of imprisonment, or even beating and execution (stoning) at community level, it is difficult to measure the prevalence of such behaviors correctly. One of the effective solutions to overcome such problems is to use indirect methods such as the unmatched count technique (UCT), which has two sets of questions: one with sensitive questions and the other without sensitive question. Studies have shown that estimates produced using this method are reliable and valid \[[@CR21]--[@CR23]\].

In this study, we aimed to estimate the prevalence of high risk behaviors among women residing in Alborz Province, Iran, using UCT.

Methods {#Sec2}
=======

Setting and study population {#Sec3}
----------------------------

This descriptive cross-sectional study was performed in Alborz Province, central Iran.

In this study, we included women aged 15 to 49 years resided in Alborz province. We excluded the women who either did not satisfy with participation in study or had diseases such as dementia.

Based on the 1% prevalence rate of alcohol consumption, we reached the sample size of 1850 individuals \[[@CR6]\].

Sampling and sample size {#Sec4}
------------------------

Study Population was all women aged 15 to 49 years in Alborz province in 2019. Accordingly, our sampling frame was list of all women age 15 to 49 years reside in Alborz province which have been registered in the Iranian integrated health system (abbreviated in Persian SIB). In this system, each women has a unique code and all characteristics related with health and fertility status is recorded. We used stratified simple random sampling technique to choose the participants of the study. In this study, our strata's were six cities of Alborz province include Karaj and Fardis, Savojbolagh, Taleghan, Nazarabad, Mahdasht and Eshtehard. Proportional to population size of each city, the required sample was extracted. Afterwards, using site [random.org](http://random.org), we generated a series of random number to choose unique code of participants. Subsequently, by phone, we invited the selected women to attend in health center of the county, and information about objectives of research and how to fill in the questionnaire was presented. If participant disagree with attendance in health center or participation in study after attendance in health center, alternative participant randomly was chose and invited. The selected individuals randomly were allocated to one of two groups include list A or B, in such a way that each group fill in the own questionnaire. Each questionnaire include 12 questions (six sets of relevant questions and six sets of irrelevant questions). Order and combination of questions in each group were different. The participants are asked for completing the questionnaire as self-administered, however, if participant was illiterate, the statements were quoted, and then asked the participant for specifying number of statements are positive for them.

Data collection tool {#Sec5}
--------------------

In this study, we used the research-made and anonymous questionnaires to collect the required data that is provided as Additional File [1](#MOESM1){ref-type="media"}. In each questionnaire, six collections of questions contained sensitive statement, while six other collection of questions did not contain sensitive statement. This questionnaires asked about the number of positive answers to a collection of questions. The participants must answer the question that "how many statements are positive for you? For example, consider the following collection: I have a carLast digit of my mobile phone is odd.During 2018, I smoked more than 100 cigarettesI am fan of Persepolis football team.I prefer sour taste over sweet.

For this collection, the participant had six choices to answer: zero, one, two, three, four, and five. Therefore, they did not directly answer to the single statement, rather than specify the number of statements are positive for them. One the other hand, for other group, there was the same question but without sensitive statement (in this example, statement 3) to answer. The questionnaire of each group had six collections of questions with sensitive statement and six collections of questions without sensitive statement.

Psychometric properties of the questionnaire were assessed before study. To assure reliability of questionnaire, we did a test re-test with a two week interval. Subsequently, we calculated Intraclass Correlation Coefficient (ICC) for this test re-test. ICC ranged from 0.64 (95% CI: 0.61 to 0.70) to 0.96 (95% CI: 0.93 to 0.98). To increase validity of the questions, we used standard definitions usually presented by World Health Organization (WHO). Moreover, clarity of questions were evaluated by five experts in psychiatry and epidemiology fields, which asked them to score to each question in terms of degree of clarity. Accordingly, rate of clarity for questions were 80%. Finally, the questionnaire were reviewed by 15 participants (which selected non-randomly) to assure the questions are clearly understandable.

The seven sensitive questions used in this study were as follows: During 2018, I used illicit drugs (heroin, cocaine, morphine, opium, salt, burnt, crack, LSD, grass, tramadol, hashish, and marijuana) for non-pharmaceutical purposes.In the last month, I used hookah at least once.In the last month, I drank alcohol at least once.During 2018, I smoked more than 100 cigarettes.During 2018, I had sexual intercourse with someone other than my husband.During 2018, I participated in gambling activities.

Statistical analysis {#Sec6}
--------------------

To estimate prevalence of a specified risk behavior, we calculated mean score of each collection of statement for two groups separately (with and without sensitive statement). Afterwards, we subtracted mean score of group with sensitive statement from mean score of group without sensitive statement. Therefore, this difference yielded prevalence of the specified risk factor. To estimate the variance of the prevalence to calculate confidence intervals, we summed the variances of the lists A and B in the both groups, and then subtracted them from their covariance, and divided by the sample size of study. The square root of the calculated variance divided by the sample size was used as the standard error to determine 95% confidence intervals \[[@CR24]\].

Ethical consideration {#Sec7}
---------------------

The study was approved by the Ethics Committee of the Hamadan University of Medical Sciences (IR.UMSHA.REC.1397.745). Additionally, the researchers stated objectives, methods and privacy and confidentiality of study for the participants clearly. Finally, as evident in first page of the questionnaire (has been provided as additional file [1](#MOESM1){ref-type="media"}), a written informed consent was obtained from participants before filling out the questionnaire. This form include two parts: information sheet and the consent certificate. This consent is documented by the signature of the participant. To increase privacy and confidentiality of participants, we did not include identifying information such as age, education level, job and residence.

Results {#Sec8}
=======

Out of 2000 women 15 to 49 years invited to the study, 1894 people agree with participation in study, therefore, the participation rate for this study was 95%.

In this study, to increase confidentiality and anonymity of participants, we decided not to include demographic information such as age, education, job, etc., therefore, no demographic information is presented here.

Table [1](#Tab1){ref-type="table"} provides the prevalence rate of the seven high risk behaviors. As shown in the table, the highest rate belonged to hookah smoking with the prevalence rate of 10.5%, followed by cigarette smoking with the prevalence rate of 10%. Extramarital intercourse was next in rank with the prevalence rate of 8.7% compared to the remaining four risk behaviors. Similarly, 8.7% of women in the province were estimated to participate in gambling activities during the last year. Alcohol drinking with the prevalence rate of 7% was in the fifth rank among the seven risk behaviors. Moreover, the prevalence rate of illicit drugs was 3% among women in the province, which was the lowest prevalence rate among the seven risk behaviors. Table 1Prevalence of high-risk behaviors among women aged 15 to 49 yearsrisk behaviorPrevalence (%)95% Confidence IntervalDrug abuse%32.8 to 3.2Hookah smoking%10.510.3 to 10.7Alcohol drinking%76.8 to 7.2Tobacco Smoking%109.8 to 10.2extramarital sex%8.78.3 to 8.7gambling%7.54.7 to 7.3

Discussion {#Sec9}
==========

In this study, we aimed to estimate the prevalence of a number of high risk behaviors among women in Alborz Province, Iran, with the use of UCT. The results showed that the highest rank belonged to hookah smoking with the prevalence rate of about 11%. In contrast, the lowest rank was observed to belong to drug abuse with the prevalence rate of 3%. It was also observed that all the risk behaviors indicated moderate to high prevalence rates in the women.

After reviewing the literature, we found that number of studies investigating prevalence of risk behaviors of interest in Alborz is severely limited. As mentioned in introduction, Alborz is a recently established province, which in previous was a part of Tehran provinces, therefore, information for this province is not available. However, based on results of STEPs survey, prevalence of smoking and hookah among women of Alborz was 13.2 and 0.3% \[[@CR20]\]. There is a significant difference between our result and STEPs survey. We can mention several justifications for this difference. In fact, two studies differ in terms of how to questioning, definition of smoking and hookah, sample size, sampling technique and age structure of participants.

Give that we have not appropriate study for Alborz and to evaluate status of the province, we would use studies performed in Iran or other provinces. However, one of major difference between studies arise from different settings.

Comparing results of our study with results of other studies, we found that our results were significantly higher than those of other studies. The dominant factor affecting this difference can be the method used in the present study. A majority of studies used direct methods, which made participants unable to answer sensitive questions in a stress-free manner.

The study of Ataei on women showed that the prevalence rate of cigarette smoking, drug abuse, extramarital intercourse, and alcohol drinking was 3.31, 1.30, 8.17, and 8.17%, respectively \[[@CR25]\]. The study used direct questions to measure such behaviors.

Another study by Taghizadeh et al. showed that 59% of women had substance abuse while 1.1% had drug injection addiction. Their study was conducted among high risk women, while we conducted our study on a general population \[[@CR26]\].

In study by Maghsoudi performed among female college students, the prevalence rate of smoking, hookah consumption, opium consumption, alcohol consumption, and extramarital intercourse was 11.32, 15.7, 1.88, 11.9, and 13.1%, respectively. As observed, there is an inconsistency between our result and Maghsoudi's study result. The difference may arise from variance in age and education status of the participants of two studies. Our study population was general population from aged 15 to 49 years, while age structure of Maghsoudi's study was younger, less than 25 years. Moreover, in our study, all women regardless of education level were recruited, while in Maghsoudi's study, participants were girls and women with academic education \[[@CR27]\].

In a study conducted by Mohtasham Amiri (2011), the prevalence rate of alcohol consumption was 7.7% in women, which was close to the rate in our study. The prevalence rate of alcohol consumption is less than 1% in Iran. However, we obtained a higher rate in our study, which might be due to the unwillingness of many people to directly report their intake, resulting in a lower estimate \[[@CR28]\].

Yet in another study conducted by Hessami (2017), the prevalence rate of hookah smoking was 11.3% in women, which was close to the rate in our study \[[@CR29]\].

According to Hashemi's study, the prevalence rate of extramarital intercourse was 2%, which was lower than the rate in our study. This is because extramarital intercourse is a social stigma in the Iranian society, and even, in global communities. As a result, people do not usually report their previous experiences correctly while using a direct method \[[@CR30]\].

In Iran, gambling is prohibited for religious reasons. There exists no research on gambling in Iran, and thus, its prevalence rate is unavailable. In our study, the prevalence rate of gambling was 7.7%. Global statistics have shown that approximately 25% of Americans aged over 21 years have gambled in casinos in the past 12 months \[[@CR31]\].

This study provide a reliable and clear picture of provenance of high risk behaviors among Iranian women, especially that for first time we used an indirect method in general population to obtain a statistics of interest. These results may be utilized by Iranian policy makers to better planning in health scope of women. Another significant advantage of our study was the sampling technique. We randomly selected samples from all parts of the province to cover almost the entire province. Furthermore, the sample size in our study was sufficiently large, and also, a large number of individuals participated in the study (95% of the participants). In addition, we examined the prevalence rate of gambling for the first time, and no previous study reported any results on gambling status in Iran.

On the other hand, our study had some limitations. To increase the privacy of the participants, we did not collect demographic and identifying information such as age, education, location of residence (rural/urban), etc. Therefore, we could not estimate the prevalence rate of the factors using demographic variables. Moreover, 5% of the subjects disagreed to participate in the study. This issue may affect the reliability and, to a very limited extent, validity of the results.

Improvement of knowledge of the society causes the control and prevention of high-risk behaviors, so studies should be designed to moderate and correct the risk factors and strengthen the protective factors.

To increase the privacy of subjects, and due to the high validity and reliability of indirect methods, especially UCT, such methods are suggested to be used in future studies.

Conclusion {#Sec10}
==========

High risk behaviors are highly prevalent among Iranian women. Enforcing laws, prohibition, marketing restrictions, increasing taxation, expanding treatment, promoting condom distribution and providing community-based service are recommended to reduce the effects of high risk behaviors among women.
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